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To assess the chronic effects of myocardial infarction on
right ventricular function, 48 subjects were studied uti-
lizing radionuclide angiography and two-dimensional
echocardiography. Ten were normal subjects (group I),
11had previousinferior wallmyocardial infarction (group
II), 10 had previous anteroseptal infarction (group III),
11 had combined anteroseptal and inferior infarction
(group IV) and 6 had extensive anterolateral infarction
(group V).
The mean (± standard deviation) left ventricular
ejection fraction was 0.66 ± 0.03 in group I, 0.58 ±
0.02 in group II, 0.52 ± 0.02 in group III, 0.33 ± 0.03
in group IV and 0.33 ± 0.01 in group V. No systematic
correlation between left and right ventricular ejection
fraction was observed among the groups. The mean right
ventricular ejection fraction was significantlyreduced in
the presence of inferior myocardial infarction (0.30 ±
0.03 in group II and 0.29 ± 0.03 in group IV compared
Right ventricular function in coronary artery disease has
received considerable attention in the last decade. Since
1943 when Starr et al. (l) demonstrated no adverse effects
of cauterization of the right ventricular free wall on central
venous pressure in open chest dogs, it seemed that its in-
farction would not result in deleterious effects on cardiac
hemodynamics. In 1973, Cohn et al. (2) described the clin-
ical and hemodynamic features of acute right ventricular
infarction. Since then, considerable evidence supports the
contention that right ventricular infarction may result in
cardiac decompensation in an acute setting (3). It has also
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with 0.43 ± 0.02 in group I [p < 0.001]). The group II
and IV patients also had increased (p < 0.001) right
ventricular end-diastolic area and decreased (p < 0.001)
right ventricular free wall motion by two-dimensional
echocardiography. In the presence of anteroseptal in-
farction (group III), right ventricular free wall motion
was increased (p < 0.05) compared with normal subjects
(group I).
Thus, the effects of prior myocardial infarction on
right ventricular function depend more on the location
of infarction than on the extent of left ventricular dys-
function. Inferior infarction was commonly associated
with reduced right ventricular ejection fraction and in-
creased right ventricular end-diastolic area. The right
ventricular free wall excursion was increased in the pres-
ence of anteroseptal infarction, suggesting loss of con-
tribution of interventricular septal contraction to right
ventricular ejection.
been reported (4-7) that right ventricular dysfunction is
more prevalent in acute myocardial infarction than was pre-
viously recognized. The resulting low output state is emi-
nently amenable to proper therapy (3).
Studies of right ventricular function in chronic coronary
artery disease with a previous or healed myocardial infarc-
tion are scant (8-11). This is probably due to the paucity
of noninvasive methods in the past to accurately assess right
ventricular function. As has been demonstrated previously
(l , 12-14), hemodynamic data may be entirely normal even
when there has been extensive damage to the right ventric-
ular free wall. This may be related to the compliance char-
acteristics of the right ventricle such that subsequent to free
wall damage, the chamber dilates to allow an adequate stroke
volume in the presence of low ejection fraction. Moreover,
the interventricular septum is still intact and may contribute
to preservation of right ventricular systolic function. It is
also worth noting that the right ventricle normally ejects
blood across a low pressure system and this permits main-
tenance of normal flow despite a decrease in free wall
contractility.
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Cineangiography has been used to assess right ventricular
ejection fraction and wall motion (8- 10, 15- 17). Apart
from being invas ive , this method is subject to geometric
assumptions (15-17) . The role of radionuclide angiography
in assessing right ventricular ejection fract ion has been re-
centl y substantiated (18-21). Thi s method is noninvasive,
rapid and independent of geometric assumptions. The re-
liability of first pass studies (18 ,19) , and more recentl y of
multiple gated studies (20-21) has been reported . This tech-
nique has been utiliz ed to add to our understanding of right
ventricular functi on in acute myocardial infarction (4-6).
In the pre sent study, we assessed right ventricular func-
tion in patients with prior myocardial infarction. It was
hypothesized that the right ventricle might be differently
affected by prior infarction of the interventricular septum
compared with the anterolateral wall, because the former
may contribute to right ventricular ejection (22,23). Simi-
larly, inferi or infarction that may invol ve its free wall might
affect right ventricular function adversely. These postulates
have not been adequately documented. Thu s, the aims of
this investigation were to study: I) the frequency of right
ventricular involvement in healed inferior myocardial in-
farction , 2) the effect s of old infarction at remote sites (that
is , anteroseptal and anterolateral) on right ventricular func-
tion , 3) the influence of global left ventricular dysfunction
on right ventricular function, and 4) the role of the inter-
ventricular septum in right ventricular systolic function.
Methods
Study patients. Thirty-eight men with prior myocardial
infarction and 10 normal subj ects were studied . All patients
had their infarct ion at least 6 months before inclusion in the
study. The electrocardiograms supported the diagnosis of
transmural infarction with abnormal Q waves . The only
selection criteria applied for inclusion in this study were
technical adequacy of two-dimensional echocardiograms for
assessment of left ventricular wall motion abnormalities and
the presence of asynergy corresponding to infarct location
by the electrocardiogram. Thus, the 38 patient s were ob-
tained from a total of 54 patients with prior myocardial
infarction who unde rwent two-dimensional echocardio-
graphic examination .
The study subjec ts were grouped as f ollows: Group I (n
= 10): normal subjects (mean age [± standard deviation]
31.7 ± 1.3 years); group II (n = II): patient s with prior
inferior myocardi al infarction (mean age 57.6 ± 2. 7 years);
group III (n = 10): patients with prior anteroseptal infarcti on
(mean age 60 .4 ± 3.3 years); group IV (n = II ): patients
with prior anteroseptal and inferior infarction (mean age
61.1 ± 2.1 years); and group V (n = 6): pat ients with prior
extensive anterolateral infarction (mean age 59.0 ± 3.3
years).
As an entry criterion of the study, the electrocardio-
graphic location of infarction was supported by the presence
of asynergy in the corresponding region of the left ventricle
in the echocardiographic cross sections . Twenty-nine of the
38 patients with prior myocardi al infarction underwent di-
agnostic cardiac catheterization and selective coronary ar-
teriography. All subjects in the study underwent echocar-
diograph ic and radionuclide angiographic studies with in 48
hours of each other.
Table 1 summarizes the electrocardiographic and echo-
cardiographic data of all the patients and includes data on
coronary anatomy, left ventricular angiography and left ven-
tricul ar hemodynamics. Of the 38 patients, only 3 were not
tak ing any medication at the time of the study. In group II,
five patient s were being treated for hypertension with di-
uret ic drugs, six were tak ing beta adrenergic blockin g agents
and six were takin g long-act ing nitrates for chronic func-
tional class II angina. In group III , four patients were being
treated with antihypertensive medications, one patient was
taking propranolol for angina pectoris, one was takin g pro-
ca inamidc and three were being treated with digoxin and
diuretic drugs for previous congestive heart failure . In group
IV, one patient was being treated for hypertension, seven
were taking digoxin and diuretic drugs for previous heart
failure , three were takin g antiarrhythmic agent s and one was
receiving vasodilator therapy. In group V, three patients
were taking digoxin and diuretic drugs and two were taking
long-act ing nitrates. None of the patients had clin ical evi-
den ce of right heart failure at the time of examination and
none had been diagnosed to have chronic obstructive lung
disease or were taking bronchodilators .
Echocardiographic studies. All subjects were studied
in the part ial left lateral decubitus position . A commercia lly
ava ilable sys tem (Varian 3000) with a 2.25 MHz transducer
was used to obtain real-time images which were recorded
on a 1/ 2 inch (1.27 em) tape cassette using a Sony video
recorder. This recorder has the capa bility for playback in
real-time , slow motion (frame by frame) and stop action
modes. The parasternal long- and short-axis and apical four
chamber views were obtained in all subjec ts.
Radionuclide imaging studies. All subjects underwent
mult iple gated blood pool imagi ng . In vivo red cell labeling
was acco mplished by the intrave nous admini stration of 14
mg stannous pyrophosphate , followed 20 minutes later by
25 mCi of technectium-99m pertechnetate. Twenty minut es
were allowed for equilibration , after which all subjects were
studied in the 45° left anterior oblique projection with caudal
tilt to maximize chamber separation. Data were acquired
over 2 minutes at 14 frames/cyc le, allow ing 300,000
counts/fra me to be collected . An Ohio Nuclear Ser ies 120
portable scintillation camera equ ipped with a high sensi tivity
co llimater was used for acquiring data. This was interfaced
to a Medical Data Systems (MDS) computer that utili zed a
hardware zoom set at 1.5 magnification. A Brattle electro-
cardiographic gate was used .
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Data Analysis
Echocardiographic and radionuclide data were analyzed
independently in a blinded fashion,
Echocardiographic data. All views were analyzed by
two independent observers. Each provided location and se-
verity of left ventricular wall motion abnormality in the
short-axis view, The location was decided by dividing the
left ventricle in its short-axis view into five segments as
described previously (Fig. 1) (24). These segments were
numbered as follows: 1 = anterior interventricular septum;
2 = anterior wall; 3 = lateral wall; 4 = inferior (posterior)
wall; and 5 = inferior (posterior) interventricular septum.
Wall motion was classified as normal or manifesting hy-
pokinesia, akinesia or dyskinesia, In no case was there any
disagreement between the observers as to whether wall mo-
tion was normal or abnormal. In a few cases there was
disagreement concerning hypokinesia and akinesia, which
was resolved by consensus.
The apical four chamber views were used to assess di-
astolic dimension andfree wall motion ofthe right ventricle.
Only technically adequate data, that is, without echo drop-
outs seen along the interventricular septum and right ven-
tricular free wall, were processed. End-diastolic and end-
systolic frames were selected from the same cardiac cycle
using the stop action mode. The endocardial edges and plane
of the tricuspid valve were traced on a clear plastic sheet.
The midpoint of the tricuspid valve was selected in each
frame. and a line was drawn from this point to the right
ventricular apex along its long axis dividing the chamber
into a lateral and a medial portion (Fig. 2A). The entire
area was measured by planimetry in diastole. The lateral
portion of the chamber was measured by planimetry in both
diastole and systole and the change in area was considered
to represent right ventricular free wall motion (Fig. 2B).
Inter- and intraobserver variability was examined for the
areas measured. Although an inclusion criterion for the study
included technical adequacy of two-dimensional echocar-
diographic recordings of the left ventricle for assessment of
location and severity of wall motion abnormality, it was not
possible to trace the right ventricle in all subjects. This was
principally due to echo dropouts at the site of the right
ventricular free wall. Thus, the right ventricle could be
traced in 8 of 10 subjects in group 1, 6 of 11 in group II,
7 of 10 in group III, 4 of 11 in group IV and 3 of 6 in
group y,
Radionuclide data. Left ventricular ejection fraction was
determined using conventional software programs utilizing
variable regions of interest, semiautomated computer edge
detection based on second derivative and threshold criteria
and computer-determined background. Right ventricular
ejection fraction was determined using the technique de-
scribed by Maddahi et al. (20). Replay of the data on endless
movie format facilitated separation of right atrium and pul-
monary artery from right ventricle . Ejection fraction for each
chamber was calculated using the standard formula:
(
End- ) (End- )
diastolic background - systolic background
counts - counts counts - counts
End-diastolic counts - background counts
Statistical methods. All data were expressed as mean
± standard deviation. Inter- and intraobserver variability
were compared using linear regression analysis, Left and
right ventricular ejection fraction, right ventricular end-di-
astolic area and right ventricular free wall motion were
compared among all groups using analysis of variance, Dif-
ference in group means was considered significant at prob-
ability [p] < 0.05.
Inter- and intraobserver variability. Interobserver
variability for measuring right ventricular areas in the apical
four chamber view using two-dimensional echocardiog-
raphy showed a good correlation (correlation coefficient [r]
= 0.97, n = 20, P < 0.001). Intraobserver variability also
showed a good correlation (r = 0.98, n = 20, P < 0.001).
Multiple gated radionuclide angiographic estimation of right
ventricular ejection fraction by two independent observers
showed a good correlation (r = 0.93, n = 18, P < 0.001).
Observations made on two separate occasions (days 1 and
5) by the same observer correlated closely (r = 0.98, n =
10, P < 0.001).
Results
Normal subjects (group I). The left ventricular ejection
fraction in the 10 normal subjects was 0.66 ± 0.03 (range
0.52 to 0.81), whereas the right ventricular ejection fraction
was 0.43 ± 0.02 (range 0.35 to 0.55). These values are
comparable with those previously reported (20,21). No wall
motion abnormalities of the left ventricle were noted in this
group. The right ventricular end-diastolic area measured by
planimetry in eight of these subjects was 10.1 ± 0.7 ern",
whereas its free wall motion assessed from percent change
in area was 47.0 ± 3.2%. Although our normal control
subjects were significantly younger than the patients, their
values for ejection fraction, end-diastolic dimension and
right ventricular wall motion are comparable with those of
the study patients in whom these results were normal (see
later).
Inferior myocardial infarction (group II). The left
ventricular ejection fraction in this group was significantly
less (0.58 ± 0.02, p < 0.05) than that of the normal group.
With two-dimensional echocardiography, all patients in this
group showed left ventricular wall motion abnormality of
two segments or less.
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Table 1. Electrocardiographic, Echocardiographic, Angiographic and Cardiac Catheterization Data From 38 Patients With Previous
Myocardial Infarction
Two-Dimensional
Echocardiography* Cardiac Catheterization Coronary Angiography
ECG(Q
Seventy LVEDP
LV Angio Wall Motion % Stenosis
Age
waves)
Site of of Maximal (mm
Score] [< 70%]
Case (yr) II III aVF VI V2 V) V4 v, V6 Asynergy* Asynergy" Hg) Ant Apical Inf RCA LAD LCx
Group II (inferior wall myocardial infarction)
I 66 + + + 4 b 20 2+ 100
2 62 + + 4 b 23 2+ 100 100 75
3 62 + + + 4 b 9 1+ 100 70
4 68 + + + 4,5 c 33 1+ 3+ 100 100
5 57 + + + 4,5 c 23 90
6 66 + + + 4 d 20 3+ 4+ 100
7 58 + + + 4 c 20 3+ 100 99
8 51 + + + 4,5 c 25 2+ 3+ 100
9 38 + + + 4 c 29 3+ 100
10 48 + + + 4 c 20 3+ 100
II 58 + + + 4 c 13 3+ 100 100
Group III (anteroseptal myocardial infarction)
12 63 + + 1,2 b
13 58 + + + 1,2 c
14 60 + + + 1,2 d
15 57 + + 1,2 c 22 3+ 3+
16 68 + + + 1,2 d 13 3+ 4+
17 63 + + 1,2 b
18 51 + + 1,2 c 20 3+
19 65 + + + 1,2 c 21 3+ 2+
20 40 + + + 1,2 c
21 79 + + + 1,2 c 8 3+
Group IV (anteroseptal and inferior myocardial infarction)
22 65 + + + + 1,2,4 c; b 21 3+ 1+ 2+ 100 80 100
23 56 + + + + + + 1,2,4 b; b
24 62 + + + + + 1,2,4 b; b 15 2+ 1+ 75 90
25 60 + + + + 1,2,4 c; b
26 66 + + + + 1,2,4 c; b 18 3+ 1+ 70 100
27 67 + + + + + 1,2,4,5 c; c 14 3+ 1+ 3+ 90 75
28 63 + + + + 1,2,4 c; c 17 2+ 1+ 3+ 70 99
29 47 + + + + + + 1,2,4 c; b 24 3+ 2+ 70 75
30 72 + + + + + + 1,2,4,5 c; b 22 3+ 2+ 2+ 100 99 100
31 54 + + + + + + 1,2,4 b; b 20 2+ 2+ 99 100 100
32 60 + + + + + + 1,2,4 c; c 19 2+ 2+ 75 75 90
Group V (anterolateral myocardial infarction)
33 57 + + + + 1,2,3 c 33 3+ 3+ 100 99
34 45 + + + + 1,2,3 d 30 4+ 4+ 100 85
35 66 + + + + 1,2,3 c
36 58 + + + + + 1,2,3 d 28 4+ 3+ 100 75
37 60 + + + + 1,2,3 c 32 3+ 3+ 100 80
38 68 + + + + 1,2,3 c
*I = anterior septum; 2 = anterior left ventricular wall; 3 = lateral left ventncular wall; 4 = inferior/posterior left ventricular wall; 5 = posterior
septum. t a = normal motion; b = hypokinesia, c = akinesia; d = dyskinesia. :fa = normal; I + = mild hypokinesia: 2 + = moderate hypokinesia:
3 + = akinesia; 4 + = dyskmesia.
In Group IV, the first letter indicates the degree of asynergy of the antenor wall; the second letter indicates that of the interior wall.
Angio = angiographic; ECG = electrocardiography; inf = inferior, LAD = left antenor descending; LCX = left circumflex; LVED = left ventricular
end-diastolic pressure; RCA = right coronary artery; ... = not performed.
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Figure 1. Schematic diagram of the short-axis view of the left
ventricle showing the five segments analyzed. I = anterior in-
terventricular septum; 2 = anterior wall; 3 = lateral wall; 4 =
inferior (posterior) wall; 5 = inferior (posterior) interventricular
septum.
The right ventricular ejection fraction in this group was
markedly decreased (0.30 ± 0.03, P < 0.001) from that
in the normal group. Only one patient in this group (Case
11) had a normal ejection fraction (Table 2, Fig. 3). The
right ventricular end-diastolic area in six patients in this
group was significantly increased (14.3 ± 0.6 ern", p <
0.001) compared with that in the normal group, and its free
wall motion measured as percent change in area was sig-
nificantly reduced (26.7 ± 2.9%, p < 0.01).
Anteroseptal myocardial infarction (group III). The
left ventricular ejection fraction in this group was signifi-
cantly less (0.52 ± 0.02, P < 0.05) than in the normal
group, but was not significantly different from that in group
II. With two-dimensional echocardiography, all the patients
in this group showed wall motion abnormality restricted to
two segments of the left ventricle or less. Multiple views
failed to show more than half of the entire interventricular
septum to be involved, although in three patients, dyskinesia
was noted in the involved segment of the septum. Right
ventricular ejection fraction and end-diastolic area in this
group were not significantly different (0.48 ± 0.01 and
10.1 ± 0.5 ern", respectively) from values in the normal
group. Right ventricular free wall motion, however, was
significantly increased in this group (55.6 ± 0.9%, P <
0.05) compared with that in the normal group (Fig. 4).
Anteroseptal and inferior wall myocardial infarction
(group IV). The left ventricular ejection fraction in this
Table 2. Left and Right Ventricular Ejection Fractions as Measured by Multiple Gated Radionuclide Angiography
Group I Group II Group III Group IV Group V
Right Ventncular Ejection Fraction
042 026 0.51 0.20 0.52
0.37 0.33 050 0.37 0.44
0.40 0.26 0.46 0.22 033
035 019 0.46 0.29 0.34
0.51 0.29 046 0.10 043
0.41 0.32 0.49 0.37 0.44
0.52 032 0.45 0.23
0.55 0.16 0.49 0.30
0.36 024 0.46 0.21
044 032 0.47 0.44
055 047
Range 0.35 to 0.55 0.16 to 0.55 046 to 0.51 0.10 to 0 47 0.33 to 0 52
Mean 0.43 0.30 0.48 0.29 0.42
± SD 0.02 0.Q3 001 0.03 0.03
Left Ventricular Ejection Fraction
0.67 064 0.47 0.31 035
0.66 0.68 045 0.26 0.36
0.75 0.69 0.57 0.46 031
0.52 0.63 0.51 0.46 0.35
0.54 0.50 0.47 016 031
0.65 0.50 0.54 0.39 027
0.68 0.52 0.58 0.40
081 058 058 0.19
0.71 0.45 061 0.19
0.64 056 0.43 037
0.58 0.42
Range 0.52 to 0.81 0.45 to 0.69 043 to 0.61 o 16 to 0.46 027 to 0.36
Mean 0.66 058 0.52 033 0.33
±SD 003 002 002 0.03 0.01
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group was significantly less (0.33 ± 0.03, p < 0.001) than
that of the normal group and groups II and III. All patients
showed wall motion abnormalities in three or more discon-
tinguous segments of the left ventricle on two-dimensional
echocardiography. The right ventricular ejection fraction in
this group was significantly less (0.29 ± 0.03, p < 0.001)
than that of the normal group. In four of the subjects in this
group right ventricular ejection fraction was normal, whereas
in the remaining seven patients, it was less than in subjects
with only inferior myocardial infarction (group II) (0.22 ±
0.03 versus 0.30 ± 0.03). In the four subjects in whom
quantitative echocardiographic analysis could be performed,
right ventricular end-diastolic area was greater (14.8 ± 1.2,
p < 0.001) than in the normal group and right ventricular
free wall motion was decreased significantly (28.5 ± 3.9%,
p < 0.01) (Fig. 4). All four patients had a depressed right
ventricular ejection fraction by radionuclide angiography.
Anterolateral infarction (group V). The left ventric-
ular ejection fraction in this group was significantly reduced
(0.33 ± 0.01, P < 0.001) compared with that in the normal
group, but was not significantly different from that in group
IV (Fig. 3). In all subjects, three or more contiguous seg-
ments of the left ventricle showed wall motion abnormalities
on two-dimensional echocardiography. Right ventricular
ejection fraction in this group was not significantly different
(0.42 ± 0.03) from that in the normal group, although two
patients showed a borderline low ejection fraction (Table
2). All three subjects with adequate echocardiographic re-
cordings of the right ventricle showed a right ventricular
Figure 2. Two-dimensional echocardio-
graphic apical four chamber views of the
heart. A, Diagram in the center shows
the area of right ventricleplanimetered in
end-diastole for assessment of free wall
motion.The diagram on the right of this
panel shows the right ventricular (RV)
end-diastolic area that was planimetered
toassess rightventricular end-diastolic size.
B, The diagram on the right shows the
area of the right ventricleplanimetered in
end-systole for assessing free wall mo-
tion. LA = left atrium; LV = left ven-
tricle; RA = right atrium.
end-diastolic area of less than 10 crrr' and right ventricular
free wall motion of greater than 47%.
Discussion
The status of the right ventricle in myocardial infarction
has become a subject of renewed interest since the report
by Cohn et al. (2) describing the syndrome of right ven-
tricular infarction. Experimental studies (1,12-14) before
that report had stressed relative stability of circulatory hemo-
dynamics after destruction of the right ventricular free wall.
This led to the view that right ventricular ejection does not
depend on the integrity of the right ventricular free wall. In
recent years, however, it has been demonstrated in clinical
studies (3) that right ventricular infarction occurring in the
setting of an acute inferior wall infarction may result in a
characteristic syndrome of a low output state associated with
elevated filling pressures. Although only a few patients with
inferior myocardial infarction present with this syndrome,
varying degrees of right ventricular dysfunction may be
present in patients with acute myocardial infarction, as as-
sessed by radionuclide angiography (4-6).
The present study, utilizing radionuclide angiography to
assess right ventricular ejection fraction and two-dimen-
sional echocardiography to estimate right ventricular size
and free wall motion, focused on the residual influence of
previous or healed myocardial infarction on right ventricular
function. Right ventricular function has been reported with
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Figure 4. Two-dimensional echocardiographic data showing right
ventricular end-diastolic size (top) asmeasured byrightventricular
end-diastolic area (RVEDA) in the apical four chamber view, and
percent change In area representing right ventricular free wall
motion (bottom ).
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Figure 3. Multiple gated radionuclide angiographic data on nght
ventricularejection fraction (RVEF) (top)and leftventricularejec-
tion fraction (LVEF) (bottom ).
previous myocardial infarction using biplane angiography.
Besides being tedious, this method depends on an assumed
shape of the right ventricle (8-10) and is based on mathe-
matical models in an effort to simulate the right ventricle.
Radionuclide angiography offers some advantages over con-
trast angiography. It is noninvasive, exposes the patient to
less radiation and is independent of geometric assumptions
(25). A major limitation, however, is the superimposition
of the right ventricle and a portion of the right atrium. Thus,
counts in the right atrium may contribute to an erroneous
measure of right ventricular ejection fraction. The first pass
technique circumvents this potential source of error by uti-
lizing the right anterior oblique view which separates the
right atrium from the right ventricle (25). Comparative stud-
ies (20,21 ) of the first pass technique and multiple gated
blood pool imaging in the standard left anterior oblique
projection have shown satisfactory correlation. However,
ejection fraction estimates were significantly lower by mul-
tiple gated blood pool imaging compared with the first pass
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method. It would seem that , in the absence of marked en-
largement of right heart chambers, multiple gated blood pool
imaging is reliable to indicate trends among patient groups,
if not for absolute numbers .
Influence of left ventricular dysfunction on right ven-
tricular function. Our data confirmed that left ventricular
ejection is directly related to the number of segments of the
left ventricle demonstrated by echocardiographic cross sec-
tions to be involved by prior myocardial infarction. Thus,
in groups II and III (prior inferior and antero septal infarc-
tion, respectively), where fewer than three segments were
involved, left ventricular ejection fraction was similar and
significantly less than normal. Similarily, when three or
more contiguous (group V, extensive anterolateral infarc-
tion) or discontiguous (group IV, combined anteroseptal and
inferior infarction) segments were involved, left ventricular
ejection fraction was even lower. This correlation of ejection
fraction with the number of asynergic segments is not sur-
prising . There were some patients who exhibited severe left
ventricular dysfunction on echocardiographic and radio-
nuclide angiographic examination in whom the values of
left ventricular end-diastolic pressure at rest were not ab-
normal to a similar degree during cardiac catheterization .
This may be related to the state of hydration and reduced
preload at the time of catheterization.
In our study , right ventricular dysfunction was observed
only in patients with previou s inferior wall myocardial in-
farction (groups II and IV). These findings in patients with
old infer ior wall infarction are in agreement with observa-
tions of Marmor et al. (6) . They reported only slight im-
provement in right ventricular function within the first few
days after acute inferior wall infarction. Our findings and
those reported by Reduto et al. (5) and Marmor et al. (6)
are in disagreement with observations by Steele et al. (27),
who observed prompt return to normal values of right ven-
tricular ejection fraction within the first 3 days of an acute
inferior wall myocardial infarction . A possible explanation
of this prompt reversal may be related to early ischemic
dysfunction in their patient subset s rather than infarction of
the right ventricular free wall.
Incidence of right ventricular dysfunction in healed
inferior myocardial infarction. Our data suggest that right
ventricular dysfunction is commonly present in many pa-
tients with healed inferior myocardial infarction . Of the 22
patients with previous inferior myocardial infarction in our
study (groups II and IV), only 5 had normal right ventricular
ejection fraction. Increased right ventricular dimensions have
been shown in acute inferior wall myocardial infarction
using radionuc\ide ventriculography (4) . However, using
biplane angiography, Blesa et al . (10) observed normal right
ventricular dimensions and ejection fraction in their patients
with prior inferior wall infarction . Our findings using two-
dimensional echocardiography are at variance with this re-
port . In the group of 17 patient s with inferior myocardial
infarction who had reduced right ventricular ejection frac-
tion by radionuclide angiography, we were able to measure
right ventricular end-diastolic area in the apical four cham-
ber view in 10 patients; it was significantly larger than in
normal subjects. We also noted significantly decreased right
ventricular free wall motion in this group of patients . No
patient in this study showed dyskinetic motion of the right
ventricular free wall.
Role of the interventricular septum in right ventric-
ular systolic function. The role of the interventricular sep-
tum in right ventricular ejection remain s conjectural. The
interventricular septum demon strates apex to base short-
ening during systole with endocardial bulging toward both
ventricles (28). Kagan (12) postulated that the interventric-
ular septum may playa role in maintaining right ventricular
ejection. Donald and Essex (14) were unable to demonstrate
a difference in right ventricular and central aortic and venous
pressures between dogs in which both the septal artery and
right coronary artery had been ligated and dogs in which
only the right coronary artery had been ligated . By cauter-
izing the free wall in dogs, Guiha et al. (22) produced right
ventricular dysfunction that was not as profound as that seen
in the syndrome of right ventricular infarction . These in-
vestigators postulated that in human patients occlu sion of
the right coronary artery may affect the interventricular sep-
tum , thus accounting for a more profound clinical syndrome .
Sawatani et al. (23) replaced the right ventricular free wall
with a prosthetic patch and found no significant hemod y-
namic impairment, and postulated that the interventricular
septum maintains right ventricular ejection. Subsequently,
Isner and Roberts (29) in a study of 236 necropsy patients
showed that infarction of the posterior interventricular sep-
tum was seen in all cases of right ventricular infarction.
Our data support the suggestion that the interventricular
septum plays a role in right ventricular ejection. Our pa-
tients with anteroseptal infarction demonstrated exaggerated
right ventricular free wall motion, possibly a compensatory
mechanism to maintain normal right ventricular ejection. In
addition , of the II patients with combined anteroseptal and
inferior infarction , 7 had a reduced right ventricular ejection
fraction ; the mean value in these 7 patients was lower than
that in patients with only inferior wall infarction.
Although the normal subjects in this study were sub-
stantially younger than the patient s, we do not believe this
to have adversely affected our findings and conclusions.
Our normal ejection fraction values are similar to those
reported by others using the radionuclide method (20). In
addition, our preliminary conclusions are based on a rela-
tively small number of patients in many subsets. It is hoped
that future studies with larger numbers of subject s will be
undertaken. Most of the patient s in our study were taking
some form of cardioactive medication that could conceiv-
ably affect left and right ventricular function at rest. This
possible effect is difficult, if not impossible, to control in
clinical studies. Furthermore , the medication would affect
ventricular function in a similar manner among all the groups
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studied. We consider it unlikely that it influenced the results
of our study in a significant manner .
Conclusion. Our study has shown that right ventricular
dysfunction is seen in a large number of patients with pre-
vious inferior myocardial infarction. This is reflected by
decreased ejection fraction and decreased right ventricular
free wall motion . When these occur . stroke volume is main-
tained by a compensatory increase in end-diastolic size . Our
study has also demonstrated that pronounced left ventricular
dysfunction resulting from previous myocardial infarction
has no direct effect on right ventricular function . Right
ventricular dysfunction occurred only in the presence of
previous inferior wall infarction. In addition, the interven-
tricular septum plays a significant role in right ventricular
ejection. When anteroseptal myocardial infarction produces
dysfunction of some part of the interventricular septum,
right ventricular ejection is maintained by a compensatory
increase in the right ventricular free wall motion. Right
ventricular dysfunct ion appear s to be more pronounced in
the setting of combined anteroseptal and inferior myocardial
infarction than in that of inferior infarction alone.
We express our gratitude to Kaye Cherry and Cmdy Ventuleth for their
secretarial assistance. Katsuichi Doi for the art work and Michael Riedell
for technical assistance.
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